We consider probabilistic cloning helped by a party holding supplementary quantum information. To see how this additional information helps the cloning, we compare success probabilities when the helper acts independently, communicates classically, or cooperates fully.
The impossibility of deterministic cloning of non-orthogonal pure states { } n ψ ψ ψ , , , 2 1 Κ is well known as the no-cloning theorem [1] . The theorem, however, does not rule out the possibility of probabilistic cloning. Duan and Guo have studied this possibility and provided a necessary and sufficient condition for the probabilistic cloning [2] .
On the other hand, from the viewpoint of impossibility of deterministic cloning, Jozsa has considered [3] how much or what kind of supplementary information i ρ is required to make two copies 
where CPTP stands for completely-positive trace-preserving map. This result is known as the stronger no-cloning theorem.
This theorem means that the supplementary information i ρ does not help the ability of deterministic cloning. Since the theorem is restricted to deterministic cloning, it is natural to ask whether the result of the stronger no-cloning theorem holds for probabilistic cloning. If it is not the case, it is interesting to see how the supplementary information helps probabilistic cloning.
In considering these questions, it is worth noting that the stronger no-cloning theorem is equivalent to the statement that the performances of the following two scenarios are the same: Assume that two separated parties, Alice and Bob, have the original information 
Note that this scenario is equivalent to the case
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where a single party having both the original and the supplementary information conducts an operation 
